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TITLE OF THE INVENTION 

LIQUID CRYSTAL DISPLAY AND DRIVING METHOD THEREOF 

CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] This application claims the priority of Korean Patent Application Nos. 2003-26012, 
filed on April 24, 2003 and 2003-26423, filed on April 25, 2003, in the Korean Intellectual 
Property Office, the disclosures of which are incorporated herein in their entirety by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0002] The present invention relates to a liquid crystal display (LCD), and more particularly, 
to an LCD and a driving method thereof which synchronize a panel with an inverter to prevent 
backlights from being turned off during a mode change of the display. 

2. Description of the Related Art 

[0003] Liquid crystal displays (LCDs), which are being developed to replace cathode ray 
tubes (CRTs), have advantages of small size, light weight, and low power consumption, such 
that they are applicable to large information displays as well as laptop computers and desktop 
computers. 

[0004] Since LCDs cannot emit light by themselves, they display information by reflecting 
extraneous light transmitted through an LCD panel, or by installing a separate light source, that 
is, a backlight assembly on a rear surface of the LCD panel. 

[0005] A backlight assembly includes a lamp to radiate light, a light guide panel to guide the 
light radiated by the lamp toward the LCD panel, and optical sheets to diffuse and condense the 
light guided by the light guide panel to improve luminous efficiency. 
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[0006] A lamp includes lamps acting as a light source for the LCD, reflectors to reflect light 
radiated by the lamps to improve luminous efficiency, and an inverter connected to the lamp by 
a wire to apply voltage to the lamps. 

[0007] For large LCDs, backlights are installed directly below the LCD. In this case, 
however, the distance between the lamp and the LCD panel is so close that interference occurs 
between the oscillating frequency of the lamp and the scanning frequency of the LCD panel. 
Therefore, noise is generated on a screen as a result of the interference between the oscillating 
frequency of the lamp and the scanning frequency of the LCD panel. 

[0008] Furthermore, LCDs display signals which are generated in televisions, DTVs, 
computers, etc. according to a user's selection. Since the signals generated in televisions, 
DTVs, computers, and so on have different frequencies and formats, a display mode should be 
changed according to the user's selection. Accordingly, whenever the display mode needs to 
be changed, a scaler should adjust the level of input signals. Whenever a display mode is 
changed, horizontal synchronization signals contained in video signals suffer a transient effect. 
As a consequence, the horizontal synchronization signals directly affect the ability of the panel 
to function properly. 

SUMMARY OF THE INVENTION 

[0009] An aspect of the present invention provides a liquid crystal display (LCD) and a driving 
method thereof, which synchronizes the scanning frequency of an LCD panel with an inverter to 
remove noise on a screen, and controls the operation of the inverter during a mode change of 
the display to prevent backlights from being turned off. 

[0010] According to another aspect of the present invention, there is provided an LCD 
comprising: a signal converter to convert selectively input analogue video signals into digital 
video signals in synchronization with a predetermined sampling clock signal; a scaler to sample 
the digital video signals output from the signal converter at a preset resolution in 
synchronization with a predetermined sampling clock signal and to extract a horizontal 
synchronization signal from the sampled digital video signals; an inverter to drive backlights in 
synchronization with the horizontal synchronization signal; a panel driver to receive the sampled 
digital video signals in a predetermined signal format and displays the received signals on a 
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liquid crystal panel; and a controller to detect the horizontal synchronization signal from the 
input video signals to determine a display mode, to output sampling clock signals to the signal 
converter and the scaler according to the determined display mode, and to generate inverter 
on/off signals whenever the display mode is changed. 

[001 1] According to yet another aspect of the present invention, there is provided a method 
of controlling an inverter to drive backlights in an LCD, the method comprising: determining 
whether a display mode changes while video signals are displayed; and applying backlight off 
signals to the inverter while the display mode is changing, and applying backlight on signals to 
the inverter when a horizontal synchronization signal is detected. 

[0012] Additional and/or other aspects and advantages of the invention will be set forth in 
part in the description which follows and, in part, will be obvious from the description, or may be 
learned by practice of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] These and/or other aspects and advantages of the invention will become apparent 
and more readily appreciated from the following description of the embodiments, taken in 
conjunction with the accompanying drawings of which: 

FIG. 1 is a block diagram of the overall configuration of a liquid crystal display (LCD) 

according to an embodiment of the present invention; 

FIG. 2 is a detailed block diagram of an inverter shown in FIG. 1 ; and 

FIG. 3 is a flow chart illustrating a method in which a controller 140 controls backlights to 

be driven according to the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0014] Reference will now be made in detail to the embodiments of the present invention, 
examples of which are illustrated in the accompanying drawings, wherein like reference 
numerals refer to the like elements throughout. The embodiments are described below to 
explain the present invention by referring to the figures. 

[0015] FIG. 1 is a block diagram of the overall configuration of a liquid crystal display (LCD) 
according to an embodiment of the present invention. 
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[0016] The LCD includes a video signal processing board 100, which processes video 
signals, and a panel 170, which drives backlights according to a horizontal synchronization 
signal processed by the video signal processing board 100 and displays the video signals. 

[0017] A signal selector 110 selects wanted signals, such as red, green and blue (RGB) 
video signals, radio frequency (RF) signals, or composite video base signals (CVBSs) 
generated in a personal computer (PC), a desktop video (DTV), or an RF tuner, according to 
selection signals of a controller 140. 

[0018] A signal converter 130 samples the selected signals from the RGB video signals, RF 
signals, and CVBS signals according to a sampling clock supplied by the controller 140. The 
signal converter 130 then converts the selected signals into digital video signals. 

[0019] A scaler 150 up and down samples the digital video signals input from the signal 
converter 130 to discern signals, which are suitable for the resolution of a panel according to a 
sampling clock generated by the controller 140. The scaler 150 further extracts horizontal 
synchronization signal from the video signals. 

[0020] The controller 140 receives user-selected key signals and outputs selection signals to 
the signal selector 110, determines a display mode by detecting horizontal and vertical 
synchronization signals from the video signals selected by the signal selector 110, and outputs 
sampling clock signals to the signal converter 130 and the scaler 150. The converter 130 and 
the scaler 150 use the sampling clocks to perform signal processing according to the display 
mode. Here, whenever the display mode is changed, the horizontal synchronization signal 
contained in the video signals suffer a transient effect. Furthermore, when an inverter 172 is 
driven in synchronization with the horizontal synchronization signal, the transient horizontal 
synchronization signal directly affects the inverter 172. When the inverter 172 inputs a signal 
with an oscillating frequency in synchronization with the transient horizontal synchronization 
signal, a transient voltage occurs. As a result, the inverter 172 causes backlight lamps 230 to 
be turned off due to the transient horizontal synchronization signal. Accordingly, the controller 
140 generates inverter on/off signals to turn the inverter on or off whenever the display mode is 
changed. 

[0021] A digital signal transmitter 160 transmits the digital video signals output from the 
scaler 150 in a low voltage differential signal (LVDS) format. 



4 



Docket No.: 1793.1184 



[0022] The inverter 172 generates pulse width modulation (PWM) signals in synchronization 
with the horizontal synchronization signal extracted by the scaler 150, and is turned on or off 
according to the inverter on/off signals input from the controller 140. 

[0023] A panel driver 174 displays the digital signals received in the LVDS format from the 
digital signal transmitter 160 on a liquid crystal panel. That is to say, the panel driver 174 inputs 
scaled video data or gain-adjusted video data to switch the liquid crystal panel on or off. 
Alternately, the panel driver 174 generates drive signals according to a resolution of the video 
data. 

[0024] As a consequence, enable signals for the inverter 172 and the panel driver 174 are 
synchronized with the horizontal synchronization signal extracted by the scaler 150, so as to 
remove oscillatory interference between the inverter 172 and the panel driver. 

[0025] FIG. 2 is a detailed block diagram of the inverter 172 shown in FIG. 1 . 

[0026] Referring to FIG. 2, a PWM 210 generates PWM signals in synchronization with the 
horizontal synchronization signal generated by the scaler 150 of the video signal processing 
board 100, and is turned on or off according to the inverter on/off signals generated by the 
controller 140 of the video signal processing board 100. For example, falling edges or rising 
edges of the horizontal synchronization signal are synchronized with falling edges or rising 
edges of the PWM signals. The PWM 210 includes switch enable/disable terminals and power 
enable/disable terminals inside thereof. Thus, when the display mode change begins, the 
controller 140 disables the PWM signals using the inverter off signals, and when the display 
mode change ends, the controller 140 enables the PWM signals using the inverter on signals. 

[0027] A switching transformer 220 is driven by a lamp voltage source lamp Vcc, and 
generates DC switching power according to the PWM signals input from the PWM 210. 

[0028] The backlight lamps 230 radiate light using the DC switching power supplied by the 
switching transformer 220. 

[0029] FIG. 3 is a flow chart illustrating a method in which the controller 140 controls 
backlights to be driven according to the present invention. 
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[0030] First, in operation 310, when video signals are input, the inverter is driven in 
synchronization with the horizontal synchronization signal in the digital video signals. 

[0031] Next, in operation 320, the controller determines whether the user has changed the 
display mode. As an example, if the video signals of a PC are displayed when the user inputs 
key signals to change the video signals to DTV signals, the controller 140 recognizes the key 
signals as display mode change signals. If the display mode is changed, the controller 
continues to operation 330, otherwise the controller jumps to operation 350. 

[0032] In operation 330, the controller inputs the inverter off signals to the inverter. For 
example, if the user changes the display mode from that of a PC to that of a DTV, a mode 
change duration from the beginning of the display mode change to the end of the display mode 
change is defined as the duration where transient horizontal synchronization signal is 
generated. 

[0033] Next, in operation 340, the controller determines whether a horizontal synchronization 
signal exist in the video signal to determine whether the display mode change is completed. If 
the display mode change is completed, the controller continues to operation 350, otherwise the 
controller repeats operation 340. 

[0034] In operation 350, the controller inputs the inverter on signals to the inverter. 

[0035] Thus, the inverter is turned off during the display mode change, and turned on 
thereafter, but the inverter is prevented from being turned off due to a transient horizontal 
synchronization signal. 

[0036] As described above, the panel and the inverter in the LCD are synchronized with one 
another to avoid oscillatory interference therebetween and remove noise on a screen, and the 
inverter is turned off during the display mode change to prevent the backlights from being turned 
off. 

[0037] Although a few embodiments of the present invention have been shown and 
described, it would be appreciated by those skilled in the art that changes may be made in this 
embodiment without departing from the principles and spirit of the invention, the scope of which 
is defined in the claims and their equivalents. 
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